Aims: School lunches are provided free in Sweden, although some children choose not to eat school lunch. The aim of this study was to analyse Swedish children's total energy and nutrient intakes on weekdays by the frequency of school lunch consumption and to analyse energy and nutrient intakes from school lunches by sex. Factors associated with children's school lunch habits were also studied. Methods: Children in grades 2 and 5 (n=1905) completed a food diary (school lunch data available for 1840 children) and the mean energy and nutrient intakes per day and per school lunch were calculated. The children also completed questions on the frequency of school lunch consumption and school lunch habits. Logistic regression was used to assess factors associated with school lunch habits. Results: Children who reported eating school lunch every day had significantly higher energy and absolute nutrient intakes than children reporting eating school lunch less than five times a week, but not standardized for energy. Boys had significantly higher energy and absolute nutrient intakes from school lunches than girls, but not standardized for energy. Younger children and children who liked school lunches had higher odds of eating school lunch every day. Children in grade 5, those with a foreign background and those disliking school lunches had higher odds of omitting the main lunch component. Conclusions: Regular school lunch consumption was associated with a higher total intake for most nutrients, but not a better nutrient density. School lunch habits were associated with age, ethnic background and liking school lunches.
Introduction
Sweden is one of three countries where free school lunches are served in compulsory grades, the other countries being Finland [1] and Estonia [2] . According to Swedish law, school meals must be provided free and must be nutritious [3, 4] , meaning that schools are required to be compliant with the nutrient-based standards in the National Food Agency (NFA) guidelines [5] or to adhere to the nutrient criteria measured in a web tool [6, 7] . Data gathered with the web tool have shown that only 27% of the participating schools reached all the nutrition criteria for dietary fibre, iron, vitamin D and quality of fat [8] . Although there is room for improvement, the nutritional quality of school lunches has improved since the implementation of the Swedish Education Act on nutritious school meals in 2011 [6] .
School lunches in Sweden often consist of a choice of one or more cooked dishes, a salad buffet, milk or water to drink and crispbread with spread [5] . Children typically serve themselves with food and therefore choose what ends up on their plates. In Finland, where the system of self-serving is also generally applied, studies on children and adolescents have shown that some components of the school meal are often omitted [1, 9, 10] . Research from Sweden has shown that children eat less of the school lunch than the 30% reference value for energy intake stated in the guidelines [5] , which affects the nutritional contribution of these meals [11, 12] . A national food consumption survey showed that pupils' intakes from school lunches mostly reached the reference values, but that there is room for improvement, particularly regarding dietary fibre, vitamin D, sodium and quality of fat [12] . Some children also skip school lunch on a regular basis, especially older children (⩾10 years) [13] [14] [15] .
Although free school lunches are served in Sweden, some children still choose not to have school lunch or omit some components of the meal. It is therefore of interest to study differences in intake across groups and the factors associated with school lunch habits, although data are lacking. The aim of this study was to analyse Swedish children's total energy and nutrient intakes on weekdays by frequency of school lunch consumption and to analyse energy and nutrient intakes from school lunches by sex. An additional aim was to study the factors associated with children's school lunch habits.
Methods
The present study was based on secondary analyses of the Swedish national food consumption survey Riksmaten barn, which was performed in 2003 by the NFA. Data were collected using a food diary and a food consumption questionnaire. Results from this study and more detailed descriptions of the methods used have been presented elsewhere [12, 13, 16] .
Participants
The original study included children aged 4 years and school children in grade 2 (usually aged 8 years) and grade 5 (usually aged 11 years). For the purpose of this study, only the school children were included. A total of 2499 children were selected from a nationally representative cluster sample of Swedish municipalities and 1905 children (76%) were finally included in the study (Table I) . Of these, 1840 children had recorded at least one school lunch in their food diary and background data on these children have been presented elsewhere [12] . In the group with no school lunches recorded (n=65), there were significantly more children with a foreign background, significantly fewer children with a body mass index (BMI) ⩾25 kg/m 2 and significantly more children who reported in the questionnaire that they sometimes skipped school lunch and regularly omitted the main lunch component when eating school lunch [12] . Written consent was obtained from the parents of the participating children.
Data variables
Information on total energy and nutrient intake per day (n=1905) and dietary intake from school lunches (n=1840) was collected from an open, estimated four-day food diary, with all days of the week evenly represented in the sample. All food items and beverages consumed by the children were recorded, either by the children themselves or with the help of an adult. Staff at the NFA coded and analysed these food items and beverages using the food composition database of the NFA version 04.1.1 [17] and the computer software MATs [18] . As school lunches are served on weekdays, weekends were excluded. The children recorded consumption of one to four school lunches and therefore the mean intake was used for each participant calculated as the total intake from school lunches divided by the number of recorded days with school lunches. The nutrients studied were those included in the Swedish guidelines for school lunches [5] . Both absolute intake (data not presented) and intake standardized for energy were studied (E% or nutrient density per MJ). The nutrient density of the school lunches per MJ consumed was calculated as the nutrient values for each subject divided by energy content for that subject. Information on school lunch consumption and school lunch habits were collected from a questionnaire. Responses to the following three questions about the school lunch were analysed and the response alternatives are given in parentheses: (a) 'On how many of the five school days per week do you usually eat school lunch?' (number of days per week); (b) 'How often do you only take bread, salad, a beverage and/or sour milk [a dairy product similar to yoghurt] for school lunch?' (number of days per week); and (c) 'What do you think of the school lunches?' (ordinal scale of five response alternatives ranging from 'most often very tasty' to 'most often not at all tasty'). Background information (age, sex, weight, height, area of residence, ethnicity and parents' education) was also collected.
Analyses SPSS version 20.0 was used for the statistical analyses [19] . The results were considered significant for p<0.05. As multiple tests were performed, the chances of committing a type I error were increased and therefore the significance of the different test results must be interpreted with care.
When data were missing, cases were excluded analysis by analysis, which means that the number of children included in the different tests varied. Twosided independent sample t-tests were conducted to compare groups: boys' and girls' intake from school lunch and the total intake during the day for pupils who reported in the questionnaire that they always ate school lunch and pupils who reported having school lunch less than five times a week. Data regarding the children's intake in relation to different age groups have been presented elsewhere [12] . The variables were not normally distributed and the sample contained outliers, but as the sample size was large, the lack of normality should not constitute a problem [20, 21] . The means and the 5% trimmed means were generally similar, indicating that the outliers should not have affected the results in a major way [20] . Mean values and 95% confidence intervals (CIs) are presented. In cases where the assumption of homogeneity of variance was not fulfilled, i.e. when values for Levene's test were significant (p<0.05), the results provided by SPSS for when equal variances were not assumed are presented.
Based on the questionnaire data, direct logistic regression, when all predictors are entered at the same time [21] , was used to assess the impact of seven explanatory variables (school grade, sex, area of residence, ethnicity, BMI, parents' education and liking school lunches) on two dependent variables: whether the children reported eating school lunch every day or not (model 1) and if they reported consuming only bread, salad, a beverage and/or sour milk for lunch, henceforth referred to as omitting the main lunch component, at least once weekly (model 2). Odds ratios (ORs) with 95% CIs were used.
Model 1 correctly classified 87.3% of cases, which was above what might be expected by chance (77%). As a result of the unequal group sizes, it was not possible to use the recommendation that the accuracy should be 25% better than the chance criteria because the predictive accuracy in this case would have to be close to 100% (proportional chance criterion) or >100% (maximum chance criterion). The model was accurate in predicting children who always had school lunches (97.9%), but not children who skipped school lunches (13.8%), although the specificity of the model improved with the explanatory variables included. Model 1 did not fit well for 59 children (3.7%) who were outliers. These children had been categorized as pupils who always had school lunches when in reality they had reported that they sometimes skipped school lunch. The majority were children in grade 5 (47 children) and none had stated that they disliked the school lunches.
Model 2 correctly classified 76.2% of cases. The hit ratio should be 69.6% (proportional chance criterion) and this was fulfilled for all cases and for children who never omitted the main lunch component (89.8%), but not for pupils who omitted the main lunch component at least once a week (48.8%). Model 2 did not fit well for 36 children (3.1%) who were outliers. Most of them (33 children) had stated that they omitted the main lunch component at least once a week, but were predicted not to. Almost all of them were in grade 2 (33 children).
Results

Table I describes the characteristics of the total population (n=1905).
Differences in total intake in relation to frequency of school lunch consumption
A total of 225 (12%) children reported eating school lunch less than five times a week in the questionnaire: 37 (4%) of the children in grade 2 and 188 (19%) of the children in grade 5. Pupils who reported eating school lunch every day had a significantly higher intake of energy and all nutrients on weekdays than pupils who reported eating school lunch less often (data not displayed). When standardized for energy, the intake of vitamin D (p=0.022), folate (p=0.023) and sodium (p⩽0.001) was still significantly higher in pupils eating school lunch every day, although the differences were small (Table II) .
Differences between boys and girls in school lunch intake
Boys reported significantly higher absolute intakes of energy and all nutrients (except vitamin C) from school lunches than girls (data not displayed). Most of these differences did not remain statistically significant when the variables were standardized for energy, indicating that most of the differences could be attributed to boys eating more than girls. Dietary fibre density was the only difference that was statistically significant, with girls having a higher intake than boys (p=0.007). The difference was small, however, and unlikely to be of practical importance (Table III) .
Determinants of school lunch habits
The results from the logistic regression (based on questionnaire and background data) for determinants of school lunch habits are given in Table IV . The strongest predictor of reporting always eating school lunch was liking the school lunches (model 1). Compared with children who disliked the school lunches, the OR for children who liked the school lunches was 10.5 (CI 7.2-15.2); the OR was 2.9 (CI 1.9-4.7) for children who were neutral to school lunches. Pupils in grade 5 were less likely to always have school lunch (OR 0.3, CI 0.2-0.5) than those in grade 2.
The children's statements about liking school lunches was the strongest predictor of omitting the main lunch component (model 2). Both children stating that they liked school lunches (OR 0.1, CI 0.1-0.2) and children being neutral to school lunches (OR 0.3, CI 0.2-0.4) were less likely to report omitting the main lunch component than children not liking school lunches. Children in grade 5 were more likely to omit the main lunch component than children in grade 2 (OR 3.8, CI 2.8-5.2) and children with a foreign background were more likely to omit the main lunch component than children from a Swedish background (OR 1.7, CI 1.2-2.4).
Discussion
Children who reported eating school lunch every day had significantly higher daily energy and nutrient intakes than children who reported eating school lunch less often. This could be attributed to the higher energy intake found in this group, except for vitamin D, folate and sodium, where the nutrient intake was also significantly higher after adjusting for energy intake. Although children eating school lunch less than five times a week constituted a minority in the studied sample (12%) and no causation may be implied, it is still interesting to note that school lunch consumption was associated with better total intakes, but also a higher intake of sodium, which is not supposed to be high in a healthy diet. Previous data on Swedish adolescents have shown that an irregular meal pattern is related to poorer food choices and lower nutrient intakes [22] . Studies from other Nordic countries imply that free school lunches could contribute positively to children's nutrient intake [9, 23] and that eating a balanced school lunch -that is, eating all components of the meal in the intended proportions -is associated with healthier overall eating patterns [10] . Boys had a significantly higher nutrient intake than girls for almost all studied variables, which could be attributed to boys eating larger portions than girls. This is in line with previously published data from Riksmaten barn showing that boys had a higher energy intake than girls during the whole day [16] . Children of the same age vary in body weight and physical activity level and therefore in energy requirements [24] . As a result, it cannot be concluded whether the difference in energy intake is due to differences in physiological needs; the differences between boys and girls were fairly small.
Factors significantly contributing to eating school lunch every day were school grade and liking the school lunches, with younger children and likers of school lunches having higher odds of always eating school lunch. Children in the older age group, children of foreign backgrounds and non-likers of school lunches had higher odds of omitting the main lunch component and only choosing the additional components of the school lunch. The result that liking the school lunches was the strongest predictor of eating school lunch and for not omitting the main lunch component is not surprising, but is still an important finding when striving to increase the number of children eating school lunches. According to research from Finland, adolescents having a positive attitude towards school lunches were more inclined to eat larger portions of the main lunch component and the additional components of the meal -that is, vegetables, milk, bread and margarine [25] -but the children and adolescents often omitted some components of the meal [1, 9, 10] . In the present study, children with a foreign background had higher odds of omitting the main lunch component and the reasons for this remain unknown, but it could be speculated that this is associated with cultural preferences or religious reasons. The guidelines encourage schools to provide alternatives for religious reasons [5] , but it is not compulsory to follow this advice. Children in grade 5 were more inclined to skip school lunch or omit the main lunch component. We have previously shown that pupils in grade 5 were less likely to reach the recommended intakes of key nutrients from school lunches than children in grade 2 [12] . The tendency to skip school lunch with increasing age is in agreement with other studies from Sweden [14, 15] , but research has also shown that school lunch consumption may increase again after grade 7 [14] .
In a longitudinal study of Swedish school children regarding health behaviours, Elinder et al. [14] found socioeconomic differences, with children of more highly educated parents having better health behaviours over time than children of less educated parents. This included the consumption of lunch on school days, where especially girls of less educated parents decreased their frequency of school lunch consumption over time. In the present study, parents' education did not contribute significantly to eating school lunch every day or to omitting the main lunch component, although it was close to being significant in model 1. Considering the results from the study by Elinder et al. [14] and that parental education and occupation have previously been related to children's nutrient intake and eating habits [16, 26] , the results from the present study could also be due to a type II error [21] . The groups on the outcome variable were unequal in size, with a minority of the children stating that they ate school lunch less than five times a week (n=203, 13% of the children in model 1) and the results may therefore be due to a lack of power in the analyses. The models were limited in predicting children who chose to skip school lunch or omitted the main lunch component and more studies are needed to find additional determinants for this group of children. Research from Finland on older children showed that determinants such as frequency of family meals and perception of body image were associated with eating a balanced school lunch [27] .
The present study has some limitations. As a result of many non-responses to the question items used in the regression models and missing values on the explanatory variables, some children (298 in model 1 and 758 in model 2) had to be excluded from the two models and thus the results must be interpreted with care. Other limitations include possible under-reporting. In the original study on which these secondary analyses were based, it was estimated that 6% of children in grade 2 and 25% of children in grade 5 underreported their energy intake [16] . The data collection took place in 2003 and it is possible that the situation is different now after the introduction of the law on nutritious school meals. Although no causation may be implied, there have been modest improvements in the nutritional quality of school meals in the past few years [6] . The data in the food records also consisted of a limited number of recorded school lunches (one to four meals per child) and the average intake from these meals was used. To make use of all the information from all meals for each individual child, repeated measurements and more advanced statistical methods are needed and therefore using the mean intake was a suitable approach for this study. In spite of these limitations, this study is unique in that it presents data based on a large, nationally representative sample from Sweden. Regular school lunch consumption was associated with a higher total intake for most of the nutrients, but nutrient density was in general not better. School lunch habits were associated with age, liking school lunches and ethnic background. Boys had higher energy and nutrient intakes from school lunches than girls, but the nutrient density was not better. The results from the present study may form a basis for future interventions in relation to improvements in energy and nutrient intakes from school lunches in certain groups.
